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INDUSTRIAL  EDUCATION 


RATIONALE 

Industrial  Education  is  a  program  consisting  of  courses  which  provide  a 
continuum  of  experiences,  starting  with  exploratory  activities  in  the  junior 
high  school  and  expanding  in  the  high  school  to  the  development  of  skills 
related  to  career  fields.  This  development  of  the  student's  skills  is 
planned  for  through  courses  in  industrial  and  vocational  education 
culminating  in  on-the-job  work  experience,  or  entry  into  a  job  or  post-high 
school    institution  for  further  education. 

The  program  consists  of  courses  ranging  from  those  designed  for  an 
exploration  of  the  technologies  and  trade  areas  to  units  of  practical 
preparation  for  a  career.  In  the  process  the  courses  develop  the  student's 
self-knowledge,  talents  and  skills. 

For  information  on  sequencing  and  course  description,  refer  to  the 
"Handbook  In  Industrial  Education  for  Guidance  to  Teachers,  Counsellors  and 
Administrators". 


PROGRAMS 

There  are  two  parts  to  the  Industrial  Education  program.  The  first 
part  consists  of  the  I.E.  10,  20,  30  series  of  courses  and  is  designed  for 
career  orientation.  These  courses  were  developed  primarily  for  students  in 
laboratories  that  utilize  the  multiple  activity  approach  as  found  in  most 
smaller  schools,  but  they  can  be  taught  in  unit  shops  as  well. 

The  second  part  consists  of  the  I.E.  12,  22,  32  series  of  courses  and 
is  intended  for  career  development.  The  courses  are  planned  for  use  in 
schools  where  facilities  are  available  to  teach  specific  occupational 
areas. 

Students  may  progress  from  the  I.E.  10,  20,  30  series  to  the  22  level 
courses  upon  meeting  specified  basic  prerequisites  or  upon  recommendation  of 
their  principal. 

Both  sections  of  the  program  focus  on  six  career  fields.  These  are: 

Graphic  Communications 

Mechanics 

Construction  and  Fabrication 

Electricity- Electronics 

Personal  Services 

Horticulture 
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The  I.E.  10,  20,  30  courses  consist  of  a  number  of  modules  related  to 
the  career  fields  while  the  I.E.  12,  22,  32  courses  consist  of  a  number  of 
five  credit  modules  of  specific  occupational  content.  Completion  of  seven 
five  credit  modules  qualifies  the  student  for  recognition  by  the 
Apprenticeship  Branch  for  credit  towards  a  journeyman's  certificate. 

It  is  left  to  the  administrators  of  the  school  to  offer  the  courses  or 
combination  of  courses  best  suited  to  the  needs  and  interests  of  the 
students  and  the  financial  resources  of  the  district. 

Two  modules  taught  for  a  total  of  65  hours  will  serve  as  a  pre- 
requisite for  the  appropriate  22  level  course.  Courses  offered  at  the  22 
and  32  level  have  to  meet  special  criteria  for  staff  and  facilities.  The 
Industrial  Education  Consultant  must  authorize  these  in  order  to  qualify  the 
students  for  vocational  grants. 


OBJECTIVES  OF  INDUSTRIAL  EDUCATION 

The  Industrial  Education  Program  can  help  achieve  the  Goals  of 
Schooling  and  Education.  The  course  objectives  are  more  focused  and  give 
direction  to  the  teacher. 

The  objectives  of  Industrial  Education  are  classified  in  three  areas 
with  the  following  purposes: 


A.   Personal  Growth: 

To  provide  opportunities  for  the  individual  growth  of  the  student 
through  the  development  of  acceptable  personal  and  social  values 
necessary  in  a  productive  society. 

1.  To  provide  a  technical  environment  which  motivates  and  stimulates 
individuals  to  discover  their  interests  and  develop  personal  and 
social  responsibilities. 

2.  To  assist  in  the  development  of  positive  attitudes  toward  safety. 

3.  To  assist  in  the  development  of  positive  attitudes  toward 
conservation  and  environment. 

4.  To  assist  in  the  development  of  consumer  literacy. 
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R.   Career  Exploration: 

To  develop  basic  competencies,  integrating  cognitive  and  psychomotor 
skills  to  enter  a  family  of  occupations  or  post-secondary  institutions 
for  further  education. 

1.  To  provide  exploratory  experiences  in  the  use  of  tools,  equipment 
and  materials  appropriate  to  various  technologies  prevalent  in  a 
productive  society. 

2.  To  develop  an  understanding  of  the  interrelationship  of  various 
technologies. 

3.  To  provide  a  technical  environment  for  students  to  synthesize  their 
accumulated  knowledge  in  the  solution  of  practical  problems. 

4.  To  assist  the  student  to  develop  habits  that  will  be  conducive  to 
the  establishment  of  a  safe  environment. 


C.   Occupational  Skills: 

To  develop  basic  competencies,  integrating  cognitive  and  psychomotor 
skills  related  to  families  of  occupations. 

1.  To  provide  safe  exploratory  experiences  in  the  use  of  tools, 
energy,  equipment  and  materials  appropriate  to  various  technologies 
prevalent  in  a  productive  society. 

2.  To  develop  an  understanding  of  the  interrelationships  of  various 
technologies. 

3.  To  provide  a  technical  environment  which  permits  students  to 
synthesize  their  accumulated  knowledge  in  the  solution  of  practical 
problems,  and  to  assist  students  to  develop  habits  that  will  be 
conducive  to  the  establishment  of  a  safe  environment. 
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INDUSTRIAL  EDUCATION  12,  22 ,  32  PROGRAM 


INTRODUCTION 

The  Industrial  Education  12,  22,  32  program  is  a  series  of  courses 
which  develop  competencies  leading  to  six  different  career  fields. 

Entry  into  a  career  field  may  be  gained  by  taking  one  of  several 
related  introductory  courses.  These  are: 

1.  the  "12"  course  designated  for  each  major,  or 

2.  two  modules  from  the  Industrial  Education  "10,  20,  30"  series 
related  to  the  anticipated  major,  or 

3.  one  half  of  a  "12"  course.  The  other  half  would  be  another 
half  "12"  or  a  module  from  the  "10"  program.  The  course  would 
be  recorded  as  Industrial  Education  "10". 

Following  the  introductory  course  the  student  may  advance  to  the  major 
area  of  study  by  selecting  any  number  of  five  credit  modules  from  the 
courses  designated  as  "22"  or  "32".  The  scheduling  and  sequencing  of  the 
modules  is  the  responsibility  of  the  local  school  personnel  but  must  be  in 
accordance  with  the  regulations  pertaining  to  prerequisites. 

A  student  registered  in  a  second  or  third  level  course  ("22"  or  "32") 
is  regarded  as  taking  a  major  in  that  course  area.  Having  established  a 
major  the  student  may  select  courses  designated  as  minors  and  in  this  way 
broaden  his/her  practical  skill  base  in  a  career  field  or  even  several 
career  fields.  However,  students  must  complete  all  the  preceding  modules  in 
a  major  series  (usually  six)  before  taking  the  32C  module  (exception:  Beauty 
Culture). 
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CAREER  FIELD 
CONSTRUCTION  AND  FABRICATION 
WELDING 


MINOR 


INDUSTRIAL 

EDUCATION  10 
WELDING  12 
(Introduction  to  Welding) 


TR 


WELDING  22 A 
(Fundamental  Welding) 


m 


WELDING  22B 

(Intermediate  Welding) 


WELDING  22C 


(Advanced 


Welding) 


WELDING  32A 

(Specialization  in  Welding) 


m 


WELDING  32B 

(Fabrication  &  Repair) 


WELDING  32C 
(Work  Study /Work  Experience) 


RELATED 


DRAFTING 

MACHINE  SHOP 

AUTOMOTIVES 

AUTOBODY 

SHEET  METAL 

PIPING 

BUILDING  CONSTRUCTION 


INDUSTRIAL  EDUCATION 
BUSINESS  EDUCATION 
WORK  EXPERIENCE 
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CAREER  OPPORTUNITIES 


Students  having  taken  all  or  most  of  the  modules  in  the  welding  major 
may  look  forward  to  the  following  careers: 


Welding  12-22-32  (35  credits) 


Post  High  School  Studies 

f — 

N.A.I.T.  or  S.A.I.T. 


Welding 


Career  Entry 


Apprenticeship 
Journeyman: 

Welder 


University 

Engineering 
Education 


Engineer 
Teacher 


WELDING  12 
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COURSE    CONTENT 
WELDING    12   (5  CREDITS) 
(INTRODUCTORY   WELDING) 

INTRODUCTION 

Welding   12   (Introductory  Welding)  provides   the  opportunity   for  students 
to  explore  the  subject  of  welding  and  develop   introductory  level    skills. 
Upon  successful    completion  of  this  module  the  student  may  proceed  to 
Welding  22A   (Fundamental   Welding). 

OBJECTIVES 

The  objectives  of  the  Welding  12  course  are: 

1.  To  give  the  student  an  understanding  of  the   role  of  the  welder   in 
industrial    society. 

2.  To  introduce  the  student  to  the  safe  use  of  tools   and  acceptable 
procedures  basic  to  the  welding  trade. 

LEARNING  RESOURCES 

*Pender,  J. A.     Welding     McGraw-Hill   Ryerson,   1978 
(Student   guide  and  Teacher  key  also  available). 

Tuttle,   C.A.     Fundamentals  of  Oxy-Acetylene  and  Arc  Welding 
Pitman   (Canada)   Ltd. 

Griffin  &  Rodden,   Basic  Oxy-Acetylene,   Rasic  Arc  Welding 
Delmar  Publ ishers. 

Lincoln,   Lessons   in  Arc  Welding     Lincoln  Electric  Co.   Ltd. 

Jefferson,  T.B.,  Arc  Electrode  Manual   4th  Edition,  Monticello  Rooks 
(Lake  Zurich,   Illinois,  U.S.A.   60047). 

Jefferson,   T.B.   Metals  and  How  to  Weld  Them     Welding  Engineering 
Publications   Inc.   1976  Edition. 

*Refers  to  prescribed   resources. 
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CONTENT  SUMMARY 

1.  Introduction  to  Welding 

-  course  overview 

-  career  patterns 

2.  Safety 

-  unsafe  acts 

-  unsafe  conditions 

3.  Fusion  Welding 

-  oxy-acetylene  equipment 

-  setting  up  new  equipment 

-  gas  pressure  and  flame  adjustments 

-  production  of  gases 

-  filler  rods 

-  shop  practices 

-  arc-welding,  basic  process 

-  polarity /circuitry 

-  electrode 

-  types  of  welds 

4.  Thermal  Separation 

-  safety 

-  theory  of  metal  oxidation 

-  cutting  equipment 

-  straight  and  bevel  cutting 

-  piercing 

5.  Measurement,  Tools  and  Shop  Equipment 

-  measurement  and  layout  tools 

-  hand  tools 

-  power  tools  and  machines 

6.  Rraze  Welding  and  Soldering 

-  brazing 

-  soldering 

7.  Fabrication  and  Repair 

-  use  of  shop  tools  and  equipment 

-  planning  and  project  building 

-  repair  procedures 


-   10  - 


TOPIC       1:      INTRODUCTION  TO  WELDING 


VW12 


GENERALIZATION:  Welding  is  a  necessary  and  useful  trade  in  modern 
productive  society. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

1.  Course  overview 

-  discuss  the  expectations  for 
successful  completion  of  the 
course 

1 

2.  Career  patterns 

-  discuss  the  criteria  to  be  met 
in  order  to  become  a  certifiec 
welder 

-  explore  other  trade  patterns 
in  which  welding  skill  and 
knowledge  would  be 
advantageous 

1 

NOTES: 
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TOPIC       2:     SAFETY 


VW12 


GENERALIZATION:  Students  should  possess  positive  attitudes  towards 
personal  safety  and  the  safety  of  others. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

1.  Safety: 

-  describe  unsafe  acts   regarding 
concepts  taught 

-  describe  how  work   should  be 
done  safely 

10 

-  apparel 

-  use  appropriate  safety  apparel 
and  equipment 

-  report  all   accidents 
immediately 

-  discuss  the  following  as  they 
relate  to  the  welding  area: 

-  fire  prevention 

-  ventilation 

-  electrical   safety 

-  shop  equipment 

-  oxy-fuel 

NOTES:  Canadian  Standards  Association 

Code  for  safety  in  Electric  &  Gas  Welding  &  Cutting  Operations 

CSA  W117.  ' 

Head  &  Eye  Protection  Z94. 

Compressed  Gas  Association 

Safe  Handling  of  Compressed  Gas  Cylinders 


National  Fire  Protection  Association 
NFPA  51B,  NFPA  51. 

American  Weldinq  Society 

AWS  Z49.1,  AWS  A6.1,  AWS  A6.0. 

National   Film  Library 

Safety  Doesn't  Happen;   Safety  For  Welders; 

How  Fires  Start  in  Industry;  Your  Richest  Gi ft . 
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TOPIC 


FUSION  WELDING 


VW12 


GENERALIZATION:     Metals  are  fused  together  by   the  use  of  the  oxy-acetylene 
and  electric  arc  welding  processes. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

OXY-ACETYLENE 

The  student  will : 

40 

1.  Oxy-acetylene 
equipment 

-  develop  a  welding  skill    and 
knowledge  such  that  he/she  can 
meet  simple  shop  standards 

-  demonstrate  basic  knowledge 
in  use  of  oxy-acetylene 
equipment,    such  as: 

-  cylinders 

-  regulators 

-  hoses 

-  tips 

-  torches 

2.   Setting  up  new 
equipment 

-  demonstrate  safe  procedures   ir 
start  up  and  shut  down  of 
equipment 

3.  Gas  pressure  anc 
flame 
adjustments 

-  demonstrate  correct  procedure 
for  setting  pressure  and 
adjusting  flames 

4.  Production  of 
gases 

-  discuss  the  production  of  the 
gases  used  in  oxy-fuel  weldinc 

5.  Filler  rods 

-  discuss  the  types  of  filler 
rods  used  in  oxy-acetylene 
wel di  ng 

6.   Shop  practices: 

-  basic  welds 

-  demonstrate  an  ability  to  do 
basic  shop  welds  on  16  gauge 
through  11  gauge  material 

-  out  of 
position 
(optional ) 

-  perform  welds   in  positions 
other  than  flat 
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TOPIC 


FUSION  WELDING  (continued) 


VW12 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

Arc  Weldinq 

40 

1.  Basic  arc 
wel  di  ng 

-  describe  the  electric  arc 
weldinq  process 

-  describe  straight  and  reverse 
polarity 

-  describe  the  welding  circuit 
in  reference  to  volts,   amps, 
burn-off  rate  and  arc  control 

-  describe  the  different 
electrodes  used  for  mild  steel 
welding 

-  describe  the  purpose  of  the 
electrode  oven  for  storage 

-  demonstrate  the  ability  to 
perform  various  basic  welds 
usinq  the  electric  arc  process 

NOTES:     Oxy-fuel   includes  oxygen  and  the  following  gases:   acetylene, 
hydrogen,   propane  natural   gas,  mapp  gas. 


-  14  - 


TOPIC   4:  THERMAL  SEPARATION 


VW12 


GENERALIZATION:  Some  metals  can  be  separated  by  using  the  thermal 
separation  process. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

5 

1.  Safety 

-  describe  unsafe  conditions  anc 
acts  related  to  welding 

2.  Theory  of  metal 
oxidation 

-  explain  why  some  metals  can  be 
thermally  separated  using  the 
oxy-fuel   process  and  others 
cannot 

3.  Cutting 
equipment 

-  describe  the  difference 
between  torches  and  the 
difference  in  cutting  tips 

-  set  cutting  pressures 
correctly 

4.  Straight  and 
bevel   cutting 

-  use  oxy-fuel   equipment  to 
perform  straight  and  bevel 
cuts 

5.  Piercing 

-  pierce  and  cut  holes  in  steel 
plate 

NOTES: 
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TOPIC   5:   MEASUREMENT,  TOOLS  AND  SHOP  EQUIPMENT 


VW12 


GENERALIZATION:  Welders  are  required  to  use  a  variety  of  tools  and 
equipment. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

3 

1.  Measurement  and 

-  demonstrate  the  ability  to  use 

layout  tools 

basic  measurement  and  layout 
tools 

2.  Hand  tools 

-  demonstrate  the  ability  to  use 
basic  hand  tools 

3.  Power  tools  and 

-  demonstrate  the  ability  to  use 

machines 

safely  the  power  tools 
available,  such  as: 

-  grinders 

-  shears 

-  punches 

NOTES: 
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TOPIC       6:      BRAZE   WELDING  AND   SOLDERING  VW12 

GENERALIZATION:     Brazing  and  soldering  are  used  to  join  metals. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

7 

1 .  Braze  wel di  ng 

-  demonstrate  the  ability  to 
braze  weld  mild  steel 

-  indicate  when  the  metal  is  toe 
hot  or  too  cold  for  braze 
wel di  ng 

2.  Soldering 

-  demonstrate  the  proper  use  of 
fluxes  and  determine  the 
correct  flux  for  the  different 
metal s 

-  demonstrate  the  proper  tinninc 
of  metals 

-  demonstrate  proper  soldering 
techniques 

TOPIC 


FABRICATION  AND  REPAIR 


VW12 


GENERALIZATION:  Welding  processes  are  used  extensively  in  metal 
fabrication. 


CONCEPTS/SUBCONCEPTS 


LEARNING  TASKS 


HOURS 


REFERENCES 


1.  Use  of  shop 
tools  and 
equipment 


The  student  will : 

-  demonstrate  the  ability  to 
build  projects  which  indicate 
an  acceptable  level  of  wel dine 
ability 

-  demonstrate  the  ability  to 
repair  projects  which  indicate 
an  acceptable  level  of  welding 
ability 
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WELDING  22A 
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COURSE  CONTENT 
WELOING  22A  (5  CREDITS) 
(FUNDAMENTAL  WELOING) 


INTRODUCTION 


Welding  22A  (Fundamental  Welding)  provides  the  opportunity  for  students 
to  develop  basic  welding  skills.  Upon  successful  completion  of  this  module 
students  may  proceed  to  Welding  22R  (Intermediate  Welding). 


OBJECTIVES 

The  objectives  of  the  Welding  22A  module  are: 

1.  To  provide  the  opportunity  for  the  student  to  develop  safe  working 
habits. 

2.  To  provide  the  opportunity  for  the  student  to  develop  fundamental 
welding  skills. 

LEARNING  RESOURCES 

*Althouse,  Turnquist,  Bowditch,  Modern  Welding  General  Publishers  Ltd. 

Bennett,  Siy,  Blueprint  Reading  for  Welders  Delmar  Publishers. 

Frankland,  T.W.  Pipefitters  and  Pipewelders  Handbook 
The  Bruce  Publishing  Co. 

Giachino,  Beukema,  Freehand  Sketching,  American  Technical  Society. 

Linde  Division,  The  Oxyacetylene  Handbook  Union  Carbide  Corporation  Ltd 

Lincoln,  Procedure  Handbook  of  Arc  Welding,  Design  and  Practice, 
Lincoln  Electric. 

Jefferson,  T.B.  Welding  Encyclopedia  Monticello  Books  Ltd. 

Jefferson,  T.B.  Metals  and  How  to  Weld  Them  Welding  Engineering 
Publications  Inc.  1976  Ed. 

Kennedy,  G.,  Welding  Technology,  Howard  W.  Sams  Publisher. 

Jefferson,  T.B.  Arc  Electrode  Manual,  Monticello  Books  Inc.  4th  Edition 
(Lake  Zurich,  Illinois  U.S.A.  60047). 

♦Refers  to  prescribed  resources. 
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CONTENT  SUMMARY 

1.  Safety 

-  safety  apparel 

-  precautions 

-  safe  operation 

2.  Blueprint  Reading  and  Sketching 

-  shape  description 

-  sketching 

-  dimensions 

-  symbols 

3.  Electric  Arc  Processes 

-  terminology 

-  machine  types 

-  types  of  electrodes 

-  weld  position 

4.  Oxy-Fuel   Process 

-  safety   review 

-  oxy-fuel   torch 

-  pipe  welding 

-  molecular  structure 

-  forming  metals   (optional) 

-  heat  treating  of  steel    (optional) 

5.  Fabrication  and  Repair 

-  build  projects  to  shop  standards 

-  repair  projects  to  shop  standards 
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TOPIC   1:  SAFETY 


VW22A 


GENERALIZATION:  Students  should  possess  positive  attitudes  towards  personal 
safety  and  the  safety  of  others. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

5 

1.  Basic  safety 

-  use  appropriate  safety  apparel 
and  equipment 

-  incorporate  safety  precautions 
in  the  work  place 

-  demonstrate  how  to  operate 
safely,  shop  equipment  such 

as: 

-  oxy-fuel 

-  arc  welder 

-  other 

NOTES:  Canadian  Standards  Association 

Code  for  safety  in  Electric  &  Gas  Welding  &  Cutting  Operations 

CSA  W117 
Head  &  Eye  Protection  Z94 

Compressed  Gas  Association 

Safe  Handling  of  Compressed  Gas  Cylinders 

National  Fire  Protection  Association 
NFPA  51B,  NFPA  51 

American  Welding  Society 

AWS  Z49.1,  AWS  A6.1,  AWS  A6.0 

National  Film  Library 

Safety  Doesn't  Happen;  Safety  for  Welders; 

How  Fires  Start  in  Industry;  Your  Richest  "Gift 
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TOPIC   2:   BLUEPRINT  READING  AND  SKETCHING 


VW22A 


GENERALIZATION:  Ideas  can  be  communicated  precisely,  accurately  and 

efficiently  by  using  the  symbolic  language  of  industry. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

10 

1 .  Shape 

description 

-  explain  the  relationship  of 
views  (top,  front,  ends, 
bottom,  back) 

-  sketch  straight  lines, 
(horizontal,  vertical,  slant) 
curves  and  circles 

-  sketch  simple  objects  in 
multiview  orthographic 

-  read  blueprints  and  shop 
drawings  when  fabricating 
products  or  projects 

-  dimension  sketches 

-  describe  welds  on  sketches  by 
using  standard  welding  symbols 

NOTES: 
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TOPIC   3:  ELECTRIC  ARC  PROCESS 


VW22A 


GENERALIZATION:  The  electric  arc  process  is  used  frequently  to  fuse  metals. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

ARC  WELDING 

The  student  will : 

40 

1.  Basic  arc 
welding 

-  demonstrate  an  understanding 
of  terms  and  usage  in 
electricity 

-  explain  the  differences 
between  machine  types, 
generators,  transformers  and 
rectifier  units 

-  demonstrate  the  advantages  anc 
disadvantages  of  each  type 

-  describe  where  different 
electrodes  should  be  used  and 
be  able  to  explain  why  they 
are  used 

-  discuss  cohesion  of  metals 

-  weld  different  joints  in  the 
flat  position  using  4mm  and 
7mm  mild  steel  plate  and  a 
variety  of  electrodes 

-  weld  joints  in  various 
positions 

NOTES: 
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TOPIC   4:  OXY-FUEL  PROCESS 


VW22A 


GENERALIZATION:     The  oxy-fuel    process   is  used  frequently  to  fuse  and 
separate  metals. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

40 

1.  Safety  review 

-  demonstrate  safe  use  of  the 
welding  tools  and  equipment 

2.  Oxy-fuel 
equipment 

-  demonstrate  the  proper  use  of 
the  torch   in  starting  up, 
using  and  shutting  down 
equipment 

-  demonstrate  an  understanding 
of  the  different  types  of  oxy- 
fuel   equipment 

3.  Joining  of 

metals  by  fusion 
wel di  ng 

-  demonstrate  the  ability  to 
weld  joints   in  all   positions 
using  16  gauge  through  12 
gauge  material 

4.  Use  of  the  oxy- 
fuel   torch  to 
cut  and  shape 

-  demonstrate  the  ability  to  cut 
and  shape  mild  steel 

-  use  oxy-fuel   equipment  to 
pierce  and  cut  holes   in  mild 
steel   plate 

-  bevel   cut  mild  steel   plate 
using  oxy-fuel   cutting 
equipment 

5.  Pipe  welding: 
-  positional   anc 
roll  welding 
using  butt 
mitered  joints 

-  demonstrate  the  ability  to 
make  welds  in  the  fixed  and 
roll   position  on  pipe  to  meet 
shop  standards 

NOTES:     Oxy-fuel    includes  oxygen  and  the  following  gases;   acetylene, 
hydrogen,   propane,   natural    gas,  mapp  gas. 
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TOPIC   4:  OXY-FUEL  PROCESS  (continued) 


VW22A 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

6.  Molecular 
structure. 
(Optional ) 

7.  Forming  metals. 
(Optional ) 

8.  Heat  treating  of 
steel . 
(Optional ) 

-  describe  the  changes  in 
molecular  structure  when  metal 
is  heated 

-  shape  objects  by  heating, 
forging  and  bending  (e.g. 
chipping  hammers,  punches, 
chisels) 

-  heat  treat  steel  products  or 
projects 

TOPIC 


FABRICATION  AND  REPAIR 


VW22A 


GENERALIZATION:  Welding  processes  are  used  extensively  in  metal 
fabrication  and  repair. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

1 .  Building  and 
repairing 
projects 

The  student  will : 

-  demonstrate  the  ability  to 
build  projects  to  meet  shop 
standards;  use  measuring 
equipment  and  tools  correctly 

-  demonstrate  the  ability  to 
repair  projects  to  meet  shop 
standards 

30 

NOTES: 


WELDING  22B 
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COURSE    CONTENT 
WELDING  22B    (5  CREDITS) 
(INTERMEDIATE   WELDING) 


INTRODUCTION 

Welding  22A   (Fundamental   Welding)   is   prerequisite  to  this  module. 
Welding   22R   (Intermediate  Welding)   is   designed  to  further  students' 
competencies   in  welding  and  introduce  them  to  additional   processes. 


OBJECTIVES 

The  objectives   of  the  Welding  22B  module  are: 

1.  To  provide  for  in-depth  study  and  skill    development   in  oxy-fuel   and 
electric  arc  welding  techniques. 

2.  To  introduce  the  student  to  oxy-fuel    and  electric  arc  specialty 
techniques. 

LEARNING  RESOURCES 

*Althouse,   Turnquist,   Bowditch,  Modern  Welding  General    Publishers  Ltd. 

*Bennett,  A.E.,   Siy,  Louis  J.,   Blueprint  Reading  for  Welders 
Delmar  Publishers  Ltd. 

Frankland,  T.W.   Pipefitters  and  Pipewelders  Handbook 
The  Bruce  Publ ishing  Co. 

Giachino,   Beukema,   Freehand   Sketching  American  Technical   Society,   1973 

Jefferson,   T.B.   Metals  and  How  to  Weld  Them 

Welding  Engineering  Publications   Inc.   1976  Edition. 

Schell,  Matlock,   Industrial   Welding  Procedures  Delmar  Publishers  Ltd. 

Lincoln,   Procedure  Handbook  of  Arc  Welding,   Design  and  Practices 
Lincoln  Electric  Co.   Ltd. 

Pender,  J. A.  Welding  2nd  Edition   SI  Metric  McGraw-Hill   Ryerson  Ltd. 

Linde  Division,  The  Oxyacetylene  Handbook  Union  Carbide  Corporation. 

Kennedy,  G.   Welding  Technology     Howard  W.    Sams  Publisher. 

♦Refers  to  prescribed  resources. 
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CONTENT   SUMMARY 

1.  Safety 

-  safe  use  of  tools 

-  unsafe  conditions 

-  unsafe  acts 

-  safety  apparel 

-  safety  in  position  welding 

2.  Sketching 

-  shape  description 

-  size  description 

-  welding  symbols 

3.  Blueprint  Reading 

-  drawing  interpretation 

-  fabrication  using  drawings 

4.  Metal  Identification 

-  identify  metals  by  various  methods 

5.  Metallic  Arc  Welding 

-  use  of  a  variety  of  electrode  types 

-  penetration 

-  fusion 

-  reinforcement 

-  pipe  welding 

6.  Oxy-Fuel   Welding 

-  fusion  welding 

-  braze  welding  ferrous  and  non-ferrous  metals 

-  brazing  dissimilar  metals 

-  fusion  of  cast   iron   (optional) 

7.  Fabrication  and  Repair 

-  fabricate  using  a  variety  of  equipment 

-  repair  items  for  customers 
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TOPIC   1:  SAFETY 


VW22B 


GENERALIZATION:  Students  should  possess  positive  attitudes  towards  personal 
safety  and  the  safety  of  others. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

3 

1.  Safety  review 

-  demonstrate  safe  use  of  tools 
and  equipment 

-  demonstrate  a  knowledge  of 
safe  practices  in  the  shop 

-  identify  unsafe  conditions 

-  identify  unsafe  acts 

-  use  appropriate  safety  apparel 
and  shop  power  equipment 
safely  (e.g.  shears,  band 
saw,  drill  press,  iron  worker) 

2.  Safety  in 
position 
wel di  ng 

-  identify  the  safety  hazards 
associated  with  all  position 
wel  di  ng 

NOTES:  OHS  Regulations 
WCB  Films 
Manufacturers  Recommendations 
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TOPIC       2:      SKETCHING 


VW22B 


GENERALIZATION:     Ideas  are  communicated  precisely,   accurately  and 

efficiently  by  using  the  symbolic  language  of  industry. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

5 

1 .  Shape 

description 

-  explain  the  relationship  of 
orthographic  views 

-  sketch  objects  using  the 
orthographic  multiview  system 

-  sketch  simple  objects  using 
the  isometric  and  oblique 
drawing  systems 

-  convert  pictorial  drawings  to 
orthographic  sketches  and 
orthographic  drawing  to 
pictorial  sketches 

2.  Size  description 

-  dimension  sketches 

3.  Welding  symbols 

-  apply  appropriate  welding 
symbols  to  drawings  and 
sketches 

NOTES: 
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TOPIC   3:  BLUEPRINT  READING 


VW22B 


GENERALIZATION:  Ideas  are  communicated  precisely,  accurately  and 

efficiently  by  usinq  the  symbolic  lanquaqe  of  industry. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

1.  Blueprint 
readi  nq 

The  student  will: 

-  read  and  interpret  drawinqs 
when  fabricatinq  products  in 
the  shop 

-  demonstrate  competence  in 
readi nq  and  interpretinq 
drawinqs 

5 

TOPIC   4:  METAL  IDENTIFICATION 


VW22B 


GENERALIZATION:  Welders  will  encounter  a  variety  of  metals  in  their 
occupation. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

2 

1.  Identification 

-  identify  various  metals, 

of  metals 

ferrous  and  non-ferrous, 
usinq: 

-  siqht 

-  spark  test 

-  maqnetism 

-  torch  test 

NOTES: 
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TOPIC   5:   METALLIC  ARC  WELDING 


VW22B 


GENERALIZATION:  Metals  may  be  joined  by  cohesion  using  heat  from  an 
electric  arc. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

40 

1.  Metallic  arc 
welding: 

-  plate 

-  use  all  of  the  common 
electrodes  in  the  flat 
position  for  square  butt  and 
lap  joints 

-  use  E6010,  E6011,  E6013, 
E7018,  electrodes  in  the 
following  positions: 

-  horizontal 

-  vertical 

-  overhead 

-  demonstrate  adequate: 

-  penetration 

-  fusion 

-  reinforcement 

-  use  E6010,  E6011,  E6013  and 
E7018  electrodes  to  weld  vee- 
butt  joints  for  6mm  and  9mm 
plate  in  the  following 
positions: 

-  horizontal 

-  vertical 

-  overhead 

-  produce  welds  that  have 
adequate: 

-  penetration 

-  fusion 

-  reinforcement 

NOTES: 


-  32  - 


TOPIC   5:  METALLIC  ARC  WELDING  (continued) 


VW22B 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

-  Pipe 

-  use  E6010,  E6011,  E7018 
electrodes  in: 

-  roll  pipe  welding,  square 
butt 

-  single  vee-butt  welding 

-  fixed  position  welding  of 
pipe  40 

-  produce  welds  that  have 
adequate: 

-  penetration 

-  fusion 

-  reinforcement 

-  demonstrate  the  safe  handling 
and  operation  of  a  pipe 
bevel ing  machine 

NOTES: 
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TOPIC 


OXY-FUEL  WELDING 


VW22B 


GENERALIZATION: 


Metals  may  be  joined  by  cohesion  using  the  heat  from  the 
oxy-acetylene  process  and  by  adhesion  in  special   applica- 
tions of  heat  from  oxy-fuel   flames. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

REVIEW 

The  student  will: 

40 

1.  Fusion  welding 

-  demonstrate  skill  in  fusion 
welding  of  mild  steel: 

-  lap  joints 

-  butt  joints 

-  demonstrate  the  correct: 

-  flame 

-  fusion 

-  penetration 

-  puddle 

2.  Braze  welding: 

-  discuss  the  difference  between 
cohesion  and  adhesion: 

Pender 

-  non-ferrous 
metals 

-  demonstrate  skill  in  braze 
welding  brass,  copper,  bronze 

-  ferrous  metals 

-  demonstrate  skill  in  braze 
welding  cast  iron  in  flat  and 
vertical  positions  and  test 
for  adequate  adhesion 

-  discuss  the  use  of: 

-  filler  metal  alloys 

-  joints 

-  types  of  flame 

-  fluxes 

-  melt  temperature  and  flow 
temperature 

NOTES:     Oxy-fuel    includes  oxygen  and  the  following  gases:   acetylene, 
hydrogen,   propane,   natural    gas,   and  mapp  gas. 
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TOPIC   6:  OXY-FUEL  WELDING  (continued) 


VW22B 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

3.  Brazing 

-  use  correct  filler  metal  when 

Pender 

dissimilar 

brazing  mild  steel  to  copper 

metals 

pipe 

-  test  joints  for  adhesion 

-  discuss  the  following  in 

relation  to  brazing  dissimilar 

metals: 

-  capillary  attraction 

-  alloy  composition 

-  joint  design 

-  types  of  flame 

-  fluxes 

4.  Fusion  of  Cast 

-  demonstrate  skill  in  joining 

Iron  (optional) 

cast  iron  using  vee-butt  joint 
in  the  flat  and  vertical 
positions 

-  test  strength  of  the  joint 

-  discuss  the  following  as  they 
relate  to  fusion  of  cast  iron: 

-  physical  characteristics  of 
cast  iron 

-  carbon  content 

-  filler  rods 

NOTES: 
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TOPIC   7:   FABRICATION  AND  REPAIR 


VW22B 


GENERALIZATION:  Fabrication  and  repair  of  structures  are  major  parts  of 
the  welding  trade. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

30 

1.  Fabrication 

-  fabricate  projects  using  any 
or  all  of  the  following 
safely: 

-  metallic  arc  welder 

-  oxy-fuel  equipment 

-  band  saw 

-  bending  and  metal  forming 
tools 

-  spot  welder 

-  drill 

-  power  shears 

-  iron  worker 

Lincoln 

2.  Repair 

-  repair  items  for  customers,  in 
consultation  with  the 
instructor 

NOTES:  Arc  Welded  Projects  (Vol.  1  &  11) 


WELDING  22C 
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COURSE  CONTENT 
WELDING  22C  (5  CREDITS) 
(ADVANCED  WELDING) 


INTRODUCTION 

Welding  22B  (Intermediate  Welding)  is  prerequisite  to  this  module. 
This  module  is  designed  to  further  student  competencies  in  welding  and 
introduce  them  to  inert  gas  welding. 


OBJECTIVES 

The  objectives  of  the  Welding  22C  module  are: 

1.  To  provide  the  student  with  the  opportunity  for  in-depth  study  and 
skill  development,  in  oxy-fuel  and  electric  arc  welding 
techniques. 

2.  To  introduce  the  student  to  specialty  techniques. 

3.  To  introduce  the  student  to  inert  gas  welding. 

LEARNING  RESOURCES 

*Althouse,  Turnquist,  Rowditch,  Modern  Welding  General  Publishers  Ltd, 
1976. 
Bennett,  Siy,  Blueprint  Reading  for  Welders  Delmar  Publishers  Ltd. 
Frankland,  T.W.  Pipefitters  and  Pipewelders"  Handbook 

The  Bruce  Publishing  Co. 
Griffin,  Roden,  Briggs,  Pipe  Welding  Techniques  Delmar  Publishers  Ltd. 
Jefferson,  T.B.  Metals  and  How  to  Weld  Them, 

Welding  Engineering  Publications  Inc.  1976  Edition. 
Schell,  Matlock,  Industrial  Welding  Procedures  Delmar  Publishers  Ltd. 
Griffin,  Roden,  Basic  TIG  and  MIG  Welding  Delmar  Publishers  Ltd. 
Lincoln,  Procedure  Handbook  of  Arc  Welding,  Design  and  Practices 

Lincoln  Electric  Co.  Ltd. 
Linde  Division,  The  Oxyacetylene  Handbook  Union  Carbide  Corporation  Ltd. 
Phillips,  AWS  Training  Manual  of  Arc  Welding  American  Welding  Society. 
Schell,  Matlock,  Welding  Procedure  MIG  &  TIG  Delmar  Publishers  Ltd. 


♦Refers  to  prescribed  resources. 
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CONTENT  SUMMARY 

1.  Safety 

-  safety  review 

-  G.M.A.W.  and  G.T.A.W.  processes 

-  Arc-air  gouging 

-  harmful  fumes 

2.  Sketching 

-  shape  description 

-  multiview  drawings 

-  drawing  type  conversion 

-  size  description 

-  welding  symbols 

3.  Blueprint  Reading 

-  interpretation  of  a  variety  of  drawings 

4.  Electric  Arc  Processes 

-  vee  butt  joint  plate  welding 

-  vee  butt  joint  pipe  welding 

-  testing  welds 

-  special   electrodes 

-  separation 

5.  Special   Oxy-Fuel   Applications 

-  fusion  welding  non-ferrous  metals 

-  hardsurfacing 

6.  Gas  Metalic  Arc  Welding  (G.M.A.W.) 

-  safety  aspects  of  G.M.A.W. 

-  power  sources  for  G.M.A.W. 

-  welding  techniques  for  G.M.A.W. 

7.  Gas  Tungsten  Arc  Welding  (G.T.A.W.)  (optional) 

-  G.T.A.W.  equipment 

-  G.T.A.W.  power  sources 

-  G.T.A.W.  terminology 

-  G.T.A.W.  theory  of  operation 

-  G.T.A.W.  techniques 

8.  Fabrication  and  Repair 

-  use  a  variety  of  welding  equipment   for  fabrication  and   repair, 
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TOPIC   1:  SAFETY 


VW22C 


GENERALIZATION:  Students  should  possess  positive  attitudes  towards  personal 
safety  and  the  safety  of  others. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

3 

1.  Safety  review 

-  demonstrate  safe  practices  in 
the  use  of: 

-  hand  tools 

-  hot  metals 

-  power  tools 

-  identify  unsafe  conditions 

-  identify  unsafe  acts 

-  use  appropriate  safety  apparel 
and  equipment  when  welding 

2.  G.M.A.W.  and 
G.T.A.W. 

-  identify  the  special  hazards 
associated  with  these 

processes 

processes 

-  use  appropriate  procedures  anc 
protective  equipment  when 
using  these  processes 

3.  Arc-Air  Gouging 

-  use  appropriate  procedures  anc 
protective  equipment  when 
using  this  process 

4.  Harmful  fumes 

-  report  on  sources  of  harmful 
vapors  encountered  in  welding 
and  cutting 

-  use  appropriate  processes  and 
protective  equipment  when 
working  with  materials  that 
might  produce  potentially 
hazardous  or  toxic  fumes 

NOTES: 
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TOPIC 


SKETCHING 


VW22C 


GENERALIZATION: 


Ideas  are  communicated  precisely,  accurately  and 
efficiently  by  using  the  symbolic  language  of  industry. 


CONCEPTS/SUBCONCEPTS 


LEARNING  TASKS 


HOURS  REFERENCES 


1.  Shape 

description 


2.  Size  description 


3.   Welding  symbols 


The  student  will : 

-  explain  the  relationship  of 
orthographic  views  (six  views) 

-  sketch  objects  using  the 
orthographic  multiview  system 
to  describe: 

-  rectangles 

-  squares 

-  circles 

-  triangles 

-  prisms 

-  cylinders 

-  cones 

-  hidden  features 

-  simple  sections 

-  primary  auxilary  views 

-  convert  pictorial  drawings 
into  multiview  sketches 

-  sketch  objects  using  isometric 
oblique  and  perspective 
systems 

-  convert  multiview  drawings 
into  pictorial  sketches 

-  dimension  sketches: 

-  multiview 

-  pictorial 

-  apply  appropriate  welding 
symbols  to  drawings  and 
sketches 

-  sketch  typical  weld  joints 
using  welding  symbols 


NOTES: 
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TOPIC 


BLUEPRINT  READING 


VW22C 


GENERALIZATION:  Ideas  are  communicated  accurately  and  efficiently  by 
using  the  symbolic  language  of  industry. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

1.  Blueprint 
readi  ng 

The  student  will: 

-  read  and  interpret  a  variety 
of  drawings 

3 

TOPIC   4:  ELECTRIC  ARC  PROCESS 


VW22C 


GENERALIZATION 


The  electric  arc  process  is  used  to  fuse  metals  in 
specialized  and  unique  applications.  Metal  separation 
using  the  electric  arc  process  and  compressed  air  is  a 
commonly  used  technique  in  industry. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

35 

1.  Metallic  arc 
welding: 

-  prepare  6mm  and  9mm  plate  for 
single  vee  butt  joint  welding 

-  plate 

-  weld  6mm  and  9mm  plate  single 
vee  joints  in  all  positions 
using  E6010/E6011  and  E7018 
electrodes,  with  attention  to: 

-  puddle  control 

-  electrode  manipulation 

-  penetration 

-  fusing 

-  reinforcement 

-  Pipe 

-  prepare  and  weld  pipe  using: 

-  single  vee-butt  weld 

-  bevel  joint  weld 

NOTES: 
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TOPIC   4:  ELECTRIC  ARC  PROCESS  (continued) 


VW22C 


COMCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

2.  Testing  welds 

3.  Special 
electrodes 

4.  Separation: 

-  metal  arc  and 
compressed 
air 

-  destructive  test  welds  made 
in  all  positions  with  E6010/ 
E6011  and  E7018  electrodes 

-  interpret  results  of  such 
tests 

-  explain  the  principle  of 
operation  and  use  of  special 
electrodes 

-  use  arc  air  equipment  to  gouge 
unsatisfactory  welds 

-  use  arc  air  equipment  to  cut 
ferrous  and  non-ferrous  metals 

TOPIC 


SPECIAL  OXY-FUEL  APPLICATIONS 


VW22C 


GENERALIZATION 


The  oxy-fuel  process  is  used  in  many  metal  joining 
processes  and  may  be  used  in  special  hardsurfacing 
applications. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

1 .  Fusion  welding 

The  student  will : 

-  describe  the  considerations 
involved  in  fusion  welding  non 
ferrous  metals,  such  as: 

-  aluminum 

-  brass 

-  die  cast 

10 

NOTES: 
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TOPIC       5:     SPECIAL  OXY-FUEL   APPLICATIONS     (continued) 


VW22C 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

2.  Hardsurfacing 

-  discuss  the  following  as  they 
apply  to  welding  non-ferrous 
materials: 

-  filler  rods 

-  flame  types 

-  fluxes 

-  support  of  weldments 

-  weld  non-ferrous  metals 

-  discuss  adhesion  and  fusion 
wel di  ng 

-  discuss  the  use  of  "sweat  on" 
compounds 

-  hard  surface  samples  using 
borides  and  carbides 

NOTES: 
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TOPIC   6:   GAS  METALIC  ARC  WELDING  (G.M.A.W.) 


VW22C 


GENERALIZATION:  Cohesion  using  G.M.A.W.  is  a  common  method  of  joining 
metals. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

30 

1.  G.M.A.W. 
equipment 

-  demonstrate  an  understanding 
of  the  personal  safety  aspects 
of  G.M.A.W. 

-  discuss  the  power  source  used 
for  the  G.M.A.W.  process 

-  be  able  to  define  the 
terminology  associated  with 
the  G.M.A.W.  process,  such  as: 

-  spray  transfer/short  arc 

-  constant  potential 

-  slope 

-  inert  gas 

-  inductance 

2.  G.M.A.W.  weldinc 
techniques 

-  weld  16  ga.  and  11  ga.  steel 
lap  and  butt  joints  in  the 
flat  and  horizontal  positions 
using  both  backhand  and 
forehand  techniques 

NOTES:  16mm  Films:  G.M.A.W.  miller 

Short  Arc  Transfer 
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TOPIC       7:      GAS  TUNGSTEN   ARC   WELDING   (G.T.A.W.)    (OPTIONAL) 


VW22C 


GENERALIZATION:     Cohesion  of  metals  using  G.T.A.W.    is  a  specialized  method 
of  joining  metals. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

30 

1.  G.T.A.W. 
equipment 

-  demonstrate  an  understanding 
of  the  safety  aspects  of  the 
G.T.A.W.  process 

-  discuss  the  power  sources  usee 
in  the  G.T.A.W.  process 

-  define  the  following  termino- 
logy associated  with  the 
G.T.A.W.  process: 

-  inert  gas 

-  high  frequency 

-  voltage 

-  amperage 

-  discuss  the  following  as  they 
relate  to  G.T.A.W.: 

-  theory  of  operation 

-  types  of  equipment 

-  equipment  components 

-  AWS  classification  of  filler 
rod 

-  types  of  shielding  gas 

-  types  of  tungsten  electrodes 

2.  G.T.A.W. 
techniques 

-  weld  in  flat,  horizontal  and 
vertical  positions  the 
following: 

-  aluminum 

-  stainless  steel 

-  mild  steel 

NOTES:   16mm  Films:   G.T.A.W.  Miller 
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TOPIC       8:      FABRICATION   AND   REPAIR 


VW22C 


GENERALIZATION:  The  welding  trade  makes  use  of  the  fabrication  techniques 
to  produce  components  and/or  assemblies. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

40 

1.  Fabrication 

-  use  the  following  equipment 
for  cohesion  and  adhesion  in 
project  development: 

-  oxy-fuel 

-  metallic  arc 

-  bandsaw 

-  shear 

2.  Repair 

-  use  the  available  equipment 
to  repair  parts  in  the 
welding  shop 

NOTES: 


WELDING  32A 
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COURSE    CONTENT 
WELDING   32A    (5  CREDITS) 
(SPECIALIZATION    IN  WELOING) 


INTRODUCTION 

Students  wishing  to  enroll    in  this  module  must  have  completed  Welding 
22A  and  22R.     It   is   strongly   recommended  that  they  should  have  completed 
Welding  22C. 


OBJECTIVES 

The  objectives   of  the  Welding   32A  module   are: 

1.  To  provide  the  student  with  an   in-depth  study  of  blue  print 
reading,  drawing  and  sketching,   and  layout  as    related  to  welding. 

2.  To  provide  the  student  with  the  opportunity  to  weld  using  the 
gas  metallic  arc  welding  process. 

3.  To  provide  the  student  with  the  opportunity  to  layout  templates 
related  to  the  fabrication   of  pipe  joints. 

LEARNING  RESOURCES 

*Althouse,  Turnquist,  Bowditch,  Modern  Welding  General    Publishers  Ltd, 

1976. 
Bennett,   Siy,  Blueprint  Reading  for  Welders     Delmar  Publishers  Ltd. 

S.I.   Metric. 
Cary,  Howard  B.,  Modern  Welding  Technology     Prentice-Hall    Inc. 
Frankland,  Thomas,  W.,  The  Pipefitter's  and  Pipe  Welder's  Handbook 

Bruce  &  Glencoe  Inc. 
Jefferson,  T.B.  Metals  and  How  to  Weld  Them     Welding  Engineering 

Publications   Inc.      1976  Edition. 
Kennedy,  G.  Welding  Technology   (Student  Manual    &  Teacher  Guide 

available)     Howard  Sams  Publisher. 
How  to  Read  Shop  Drawings     Lincoln  Electric  Co.   Ltd. 
Total   Welding  Concept   Simplified     Vid.   Com.   Corp.    (P.O.   Box   1827, 

Corsicana,  Texas   75110). 
Welding  for  Apprentices  N.A.I.T./S.A.I.T. 
Jensen  and  Mason  Drafting  Fundamentals   -  McGraw-Hill   Ryerson. 

*Refers  to  prescribed   resources. 
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CONTENT  SUMMARY 


1.  Welding  Shop  Safety 

-  safety  review  and  reinforcement 

-  G.M.A.W.  processes 

2.  Sketching,  Drafting  and  Blueprint  Reading 

-  line  conventions 

-  projections 

-  freehand  sketching 

-  welding  symbols 

3.  Gas  Metallic  Arc  Welding 

-  G.M.A.W.  theory 

-  G.M.A.W.   techniques 

4.  Template  Layout  and  Pattern  Development 

-  the  wrap-around 

-  division  of  pipe 

-  angle  of  cut 

-  pipe  layout 

-  pipe  template  development 

-  pipe  welding   (optional) 
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TOPIC   1:   WELDING  SHOP  SAFETY 


VW32A 


GENERALIZATION:  Students  should  possess  positive  attitudes  towards  personal 
safety  and  the  safety  of  others. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

5 

1.  Safety  review 

-  discuss  and  demonstrate  safe 
practices  when  using: 

-  arc 

-  oxy-fuel 

-  power 

-  air 

-  other  shop  equipment 

-  discuss  the  importance  of 
reporting  all  accidents 
immediately  and  maintaining 
accident  records 

2.  G.M.A.W. 
processes 

-  identify  the  special  hazards 
associated  with  the  G.M.A.W. 
process 

-  use  correct  procedures  and 
protective  equipment  when 
using  the  G.M.A.W.  process 

NOTES:  O.H.S.A.  Regulations  Handbook 
W.C.B.  Safety  Posters  and  Films 
Manufacturer's  Safety  Pamphlets 
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TOPIC       2:      SKETCHING,  DRAFTING  AND   BLUEPRINT   READING 


VW32A 


GENERALIZATION:  Ideas  are  communicated  precisely,  accurately  and 

efficiently  by  using  the  symbolic  language  of  industry. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

50 

1.  Lines 

-  use  object  lines,  centre  lines 
cutting  plane  lines,  extension 
lines  and  dimension  lines  on 
working  drawings 

2.  Projections 

-  draw  an  object  using 
instruments,  in: 

-  orthographic,  multiview, 
isometric 

-  oblique  projection 

-  perspective  (one  point, 
two  point) 

3.  Freehand 
sketching 

-  make  freehand  sketches  of 
objects  and  weldments  using 
basic  drafting  principles 

4.  Welding  symbols 

-  produce  drawings  using  basic 
welding  symbols 

NOTES: 
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TOPIC   3:   GAS  METALLIC  ARC  WELDING 


VW32A 


GENERALIZATION:  Cohesion  of  metals  using  the  G.M.A.W.  process  is  a  common 
method  of  joining  metals. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

30 

1.  G.M.A.W. 

-  demonstrate  an  understanding 
of  the  personal  safety  aspects 
when  using  G.M.A.W.  equipment 

-  demonstrate  an  understanding 
of  the  power  source  used  for 
the  G.M.A.W.  process 

-  be  able  to  define  the 
terminology  associated  with 
the  G.M.A.W.  process: 

-  spray  transfer/short  arc 

-  constant  potential 

-  slope 

-  inert  gas 

-  inductance 

2.  G.M.A.W. 
technique 

-  weld  16  ga.  and  11  ga.  steel 
lap  and  butt  joints  in  the 
flat,  horizontal  positions 

-  weld  in  all  positions  using 
the  backhand  and  forehand 
techniques 

NOTES: 
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TOPIC   4:  TEMPLATE  LAYOUT  AND  PATTERN  DEVELOPMENT 


VW32A 


GENERALIZATION:  Pipe  layout  and  template  making  is  a  necessary  function  of 
fabricating  pipe  joints. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

40 

1 .  The  wrap-around 

-  describe  the  characteristics 
and  dimensions  of  a  wrap- 
around 

2.  Division  of  pipe 

-  divide  the  circumference  of 
pipe  (steel   or  simulated)  intc 
four  equal    divisions,   using: 

-  tape  measure 

-  paper  method 

-  discuss  the  following: 

-  measure  backs 

-  formula 

-  factors  for  angle  of  cut 

3.  Angle  of  Cut 

-  calculate  the  angles  of  cut 
and  measure  backs  for  a 
variety  of  pipe  joints 

4.  Pipe  layout 

-  layout  a  two  piece  90  deg. 
turn 

-  layout  a  three  piece  90  deg. 
turn 

-  layout  a  two  piece  60  deg. 
turn  using  the  wrap-around  or 
contour  marker 

-  layout  a  three  piece  60  deg. 
turn 

NOTES: 
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TOPIC 


TEMPLATE  LAYOUT  AND  PATTERN  DEVELOPMENT 
(continued) 


VW32A 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

5.  Pipe  template 
development 

-  layout  a  full   tee  pipe  joint 

-  layout  a  full   lateral   pipe 
joint 

-  layout  a  true  "Y"  pipe  joint 

-  layout  a  bull-nose  pipe  blank 

-  design  the  templates  for  one 
arm  of  the  orange  peel   blank 

6.  Pipe  Welding 
(optional ) 

-  weld  a  variety  of  pipe  joints 
using  available  materials  and 
equipment 

NOTES: 


WELDING  32B 
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COURSE  CONTENT 
WELDING  32B  (5  CREDITS) 
(FABRICATION  AND  REPAIR) 


INTRODUCTION 


This  course  emphasizes  the  systematic  planning,  design  and  production 
techniques  encountered  in  the  fabrication  and/or  repair  of  various  minor  and 
major  weldments. 

OBJECTIVES 

The  objectives  of  the  Welding  32B  module  are: 

1.  To  provide  the  student  with  experiences  in  the  fabrication  and/or 
repair  of  suitable  weldable  items  from  drawings,  models  or  other 
specific  instructions. 

2.  To  provide  the  opportunity  for  the  students  to  examine  basic 
metallurgy  as  it  applies  to  welding. 

LEARNING  RESOURCES 

Arc  Welded  Projects  Vol  I  and  II  Lincoln  Elec.  Co.  Ltd. 

Linde  Division,  Oxy-Acetylene  Handbook,  Union  Carbide  Corporation  Ltd. 

Introductory  Welding  Metallurgy  American  Welding  Society  2501  N.W. , 

7th  Street,  Miami,  Florida  33125  (also  accompanying  slides). 
*Althouse,  Turnquist,  Bowditch  Modern  Welding  General  Publishers,  1976 
Welding  and  Brazing  (Vo.  6)  (9th  edition)  American  Society  for  Metals, 

Metals  Park,  Ohio,  U.S.  44073. 
Griffin,  Roden,  Briggs  Pipe  Welding  Techniques  Delmar  Publishers  Ltd. 
Jefferson,  T.B.,  Welding  Encyclopedia  Monti  cello  Books  Ltd. 
Jefferson,  T.B.  Metals  and  How  to  Weld  Them  Welding  Engineering 

Publications  Inc.  1976  Edition. 
Procedure  Handbook  of  Arc  Welding  Lincoln  Elec.  Co.  Ltd., 

179  Wicksteed  Ave.,  ON. 
Pender,  J. A.,  Welding,  2nd  Ed.,  SI  Metric,  McGraw-Hill  Ryerson,  1978. 


*Refers  to  prescribed  resources. 


-  59  - 


CONTENT  SUMMARY 


1.  Welding  Shop  Safety 

-  safety  reinforcement 

-  accident  reporting  and  recording 

?..       Fabrication  and  Repair 

-  design  and  fabrication 

-  working  from  a  drawing 

-  following  verbal  direction 

-  repair  using  a  variety  of  welding  techniques 

3.  Metallurgy 

-  properties  of  metals 

-  identification  of  metals 

-  classification 
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TOPIC   1:   WELDING  SHOP  SAFETY 


VW32B 


GENERALIZATION 


Students  should  possess  positive  attitudes  towards  personal 
safety  and  the  safety  of  others. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

2 

1.  Safety  review 

-  discuss  and  demonstrate  safe 
practices  when  using: 

-  arc 

-  oxy-fuel 

-  power 

-  air 

-  other  shop  equipment 

-  discuss  the  importance  of 
reporting  all  accidents 
immediately  and  maintaining 
accident  records 

TOPIC   2:  FABRICATION  AND  REPAIR 


VW32B 


GENERALIZATION:     The  welder  should  be  able  to  design  objects,   follow 

working  drawings  and  verbal    instructions  in  fabrication 
and  repair. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will: 

111 

1.  Fabrication 

-  design  and  fabricate  a  project 

-  fabricate  a  project  from  a 
given  working  drawing 

-  follow  verbal  directions  in  the 
fabrication  of  a  given  item 

2.  Repair 

-  use  welding  techniques  to 
repair  a  variety  of  items  in 
the  shop 
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TOPIC   3:  METALLURGY 


VW32B 


GENERALIZATION:  In  the  metal  trades  it  is  useful  to  have  a  knowledge  of  the 
science  of  metallurgy. 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

The  student  will : 

12 

1 .  Properties  of 

-  describe  each  of  the  followinc 

metals 

properties: 

-  density 

-  conductivity 

-  strength  and  plasticity 

-  ductility 

-  resistance  to  corrosion 

-  melting  point 

-  tensile  strength 

-  compression 

-  elasticity 

-  malleability 

-  brittleness 

-  fatigue 

-  hardness 

2.  Identification 

-  identify  metals  using: 

of  metals 

-  colour 

-  spark  test 

-  torch  test 

-  melting  test 

-  ferromagnetism 

-  hardness 

-  density 

-  numbering  system 

NOTES: 
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TOPIC   3:  METALLURGY  (continued) 


VW32B 


CONCEPTS/SUBCONCEPTS 

LEARNING  TASKS 

HOURS 

REFERENCES 

3.  Classification 

-  discuss  the  meaning  of  ferrous 
metal 

-  list  the  percentage  of  carbon 
as  it  pertains  to  the  alloyinq 
of  iron 

-  explain  the  characteristics  of 
steel  alloys 

-  describe  the  effects  on  steel, 
of  the  following: 

-  heating 

-  cool i  ng 

-  annealing 

-  stress  relieving 

-  identify  and  list  the  common 
uses  of  the  various  non- 
ferrous  metals 

-  explain  alloying  of  non- 
ferrous  metals 

NOTES: 


WELDING  32C 
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COURSE  CONTENT 
WELOING  32C  (5,  10  Credits) 


INTRODUCTION 

The  last  module  in  the  Welding  major  is  open  to  students  who  have 
completed  30  credits  or  six  modules  in  the  major. 


to: 


The  125  hours  of  instruction  time  available  in  this  module  may  be  used 


a.  Provide  greater  depth  to  a  module  taken  previously  in  the  Welding 
sequence.     Individual    students,  groups  of  students  or  the  whole 
class  may  elect  to  study  an  area   in  depth.     This  could  be,   special 
Welding  techniques,   fabrication  of  special   projects  or  research  in 
metallurgy. 

b.  Engage  in  actual  Welding  on  the  job  supervised  by  the  Welding 
teacher  as  a  work  coordinator  and  by  a  journeyman. 


LEARNING  RESOURCES 

Smith,   Forging  and  Welding,  McKnight  Publishing  Co. 

Love,  Welding  Procedures  and  Applications,  Prentice-Hall. 

Lombardo,   Engineering  Drawing,   Barnes   and  Noble   (Harper  &  Row). 

Megyesy,  Pressure  Vessel    Handbook,   5th  edition, 

Pressure  Vessel   Handbook  Pub.    Inc.,  P.O.   Box  35365,  Tulsa  Ok.  74135. 

Schell,  Welding  Procedures:  Oxy-acetylene,  Delmar  Publishers. 

Little,  Welding  and  Welding  Technology,    (also   Instructor's  Manual), 
McGraw-Hill   Ryerson. 

Griffin  &  Roden,  Welding  Processes,  Delmar  Publishers,  1978 
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Related  Learning  Resources 

Baird,  Ronald  J.,  Contemporary  Industrial  Teaching, 
(Goodheart-Willcox  Co.,  Inc.  1972)  Illinois. 

Friese,  John  F.,  Course  Making  in  Industrial  Education, 
(Charles  A.  Bennett,  Co.,  Inc.  1958)  Illinois. 

Larson,  Milton  E.,  Teaching  Related  Subjects  in  Trade  and  Industrial 
and  Technical  Education  (Charles  E.  Merrill  Publishing  Co.,  1972) 
Ohio. 

Pautler,  Albert  J.,  Teaching  Shop  and  Laboratory  Subjects 
(Charles  E.  Merrill  Publishing  Co.,  1971)  Ohio. 

Ruley,  M.J.  Leadership  Through  Supervision  in  Industrial  Education 
(McKnight  Publishing  Co.  1971)  Illinois. 

Silvius,  G.  Harold  and  Bohn,  Ralph  C.  Organizing  Course  Materials 
(McKnight  Publishing  Co.  1961)  IllinoTsT 

Weaver,  Gilbert  G.  and  Cenci ,  Louis,  Applied  Teaching  Techniques 
(Pitman  Publishing  Corporation,  1960)  New  York. 

Weaver,  Gilbert  G.,  Shop  Organization  and  Management  (Pitman  Publishing 
Corporation,  1959)  New  York. 

Wilber,  Gordon  0.,  Industrial  Arts  in  General  Education,  2nd  Edition 
(International  Textbook  Company,  1956)  New  York. 

Masson,  F.N.,  Welding  Theory  and  Practice  Macmillan  of  Canada. 
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